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ABSTRACT 
Context: One of the chief challenges of Global Software 
Development (GSD) is for globally, culturally and linguistically 
diverse team members to communicate effectively. Failing to meet 
this challenge can lead to misunderstandings that impede project 
success. To prepare practitioners for remote and diverse forms of 
communication we have developed VENTURE: a simulation-
based training platform that aims to increase cultural awareness. 
Aim of study: Having developed a prototype training platform, we 
now assess whether VENTURE can deliver real learning and 
increase cultural awareness. 
Method: A survey was designed based on educational theory. 
Using a heuristic evaluation approach, a group of potential users 
trialed the system and completed a proof of learning survey before 
and after using the platform. Survey results, and VENTURE’s 
own automated assessment scores, were analysed and compared. 
Results: Results indicate that the platform has the potential to 
provide useful and meaningful training for cultural awareness in 
GSD. A secondary result is that the assessment scheme proved 
useful in providing both evidence of learning and highlighting 
areas where VENTURE could be improved.  
Conclusion: Researchers and practitioners can gain an 
understanding of how to evaluate, train and measure soft skills, 
such as communication, important to all forms of software 
development. The methodology applied served to adapt the 
environment to the needs of potential users and the actual 
problems of GSD.   
Categories and Subject Descriptors 
K.3.2 Computer and Information Science Education 
General Terms 
Measurement, Experimentation, Human Factors, Languages 
Keywords 
cross-cultural project; interactive learning environments; 
simulation; teaching/learning strategies; global software 
development; education 
1. INTRODUCTION 
During the last two decades, traditional co-located software 
development activities have evolved towards a geographically 
distributed model carried out by groups of people who do not 
necessarily share the same culture, skills and knowledge [1]. 
Global Software Development (GSD) is now commonly applied 
by multinational companies who aim to reduce costs, increase the 
speed of responding to the market, and gain access to a diverse, 
qualified workforce and new markets [2]. 
However, this transformation into a multi-site, multilingual, 
multicultural environment creates additional complexities beyond 
those already present in co-located software development [3]. As 
such, participants in GSD must develop new skills not necessary 
in co-located development [4], due to working in teams with 
cultural and linguistic differences.  
Both universities and companies must therefore invest in training 
in order to effectively tackle the problems of GSD, especially 
those related to communication, collaboration and coordination. 
However, training in these soft skills is not well suited to 
traditional training methods (e.g. paper based, and theoretical). 
Ideally training should be provided in a practical context, where 
students are placed in realistic situations, which traditional 
training approaches find difficult to emulate [5].  
To address this gap, we developed VENTURE (Virtual 
ENvironmenT for commUnication and collaboRativE training) 
[6], a training environment specifically designed to help people 
learn the skills needed in GSD, in a systematic and guided 
manner. VENTURE trains learners to recognise GSD type 
communication problems by means of simulation, in which 
learners interact with two types of Virtual Agent, both of whom 
play a specific role in the training process. The learner engages in 
a simulated instant messaging (or email) dialog with a Virtual 
Colleague, who represents a developer from a different culture 
from that of the learner.  A Virtual Guide observes the dialog, 
correcting the learner’s cultural mistakes, and providing 
immediate feedback. In this way, VENTURE combines 
theoretical learning based on the study of GSD scenarios, the use 
of simulations that reproduce these scenarios, and an automated 
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assessment of the learner’s progress, to provide just-in-time 
training in cross-cultural interaction [7].  
This paper describes a study to evaluate the effectiveness of 
VENTURE in providing cultural training in GSD. In this study, 
we applied a Heuristic Evaluation (see Section 4) to test whether 
this training approach increases learners’ competence in 
communicating with people of different cultures and first 
languages. We also assessed whether the GSD training scenarios 
reflect realistic problems and situations. Potential users of 
VENTURE tried the training environment, then completed a 
survey. Heuristic Evaluation exposed gaps in our training 
scenarios, and helped to guide our future development efforts. 
The main objective of this evaluation was to obtain feedback 
about the prototype chat simulator and scenario designer and 
assess whether the training tool has the potential to provide GSD 
training, and can therefore be effective in giving the student 
increased confidence to carry out effective communication with 
people of different cultures and languages. The specific sub-goals 
of this work are to: 
• Elicit advice and feedback in order to improve VENTURE. 
• Identify future training scenario designs. 
• Identify improvements that it might be necessary to make in 
order to adapt VENTURE to such scenarios. 
• Evaluate the difficulties of applying the platform in 
universities and companies. 
Study participants reported that they found VENTURE usable and 
potentially effective. They viewed simulation as a good alternative 
to traditional training methods. They also offered suggestions for 
new training scenarios for both industry and academic settings.  
These suggestions, combined with the results from the survey and 
the automated assessment of the users’ interactions with the 
Virtual Colleague, show that VENTURE has the potential to help 
students and practitioners to develop the skills required for 
effective communication in a GSD context. 
The remainder of this paper is organized as follows: Section 2 
explains the theoretical background of this research. Section 3 
explains VENTURE. Section 4 describes the research objectives 
of this work and Sections 5 explains the research method 
followed. Section 6 summarises the results of the evaluation, 
which are discussed in Section 7. Section 8 explains the 
limitations of this study. Conclusions and future work are detailed 
in Section 9. 
2. RELATED RESEARCH 
Global software development requires teams to work together 
across geographic, cultural and linguistic boundaries. This 
diversity creates new challenges relating to team communication, 
collaboration, and coordination,  that are not present in co-located 
development [1]. As a result, delays, misunderstandings, lack of 
trust, conflicts, and lack of team awareness, increase the cost of 
development [2]. 
The cultural barrier in GSD is often accompanied by geographical 
and temporal distance [8], that call for new management 
approaches. For example, the absence of nonverbal cues and face-
to-face contact require different forms of reward structures to 
motivate individuals working in virtual teams [9, 10]. However, 
there is a significant variance in what individuals regard as a 
positive reward according to their culture [11]. Participants in 
GSD projects must therefore be aware of the cultural 
characteristics of others so they are not offended by certain 
behaviours, and are tolerant of certain attitudes. 
Synchronous and asynchronous communication between co-
workers in any development situation play an important part in 
building trust and social relationships; this is especially true in 
GSD [12]. It is therefore necessary to train participants to use 
both forms of communication effectively [13]. 
2.1 Cultural and linguistic differences in GSD 
MacGregor et al’s [14] study of GSD projects identified a set of 
different cultural patterns of behaviour. These patterns vary 
according to the cultures of the interacting participants, and can 
lead to conflicts, inefficiencies and misunderstandings. 
Consequently, these patterns have a significant influence on team 
performance; appropriate training may help mitigate them.  
A common example of cultural conduct that can generate conflicts 
is the use of direct and indirect speech. People in low-context 
cultures tend to speak without elaboration [11], whereas explicit 
communication is necessary in GSD [15]. Participants from low-
context cultures should therefore be trained to acquire skills and 
practices that enable them to be more explicit.  
Cultural differences are often accompanied by differences in 
language skills.  For example, native speakers have a natural 
tendency to assume facts that may result in the loss of valid 
information and misinterpretations that can eventually damage 
team relationships [16]. Practitioners must know how to 
communicate by following guidelines [17], such as: formulate 
criticism and praise carefully; avoid slang, colloquialisms, jargon, 
acronyms and metaphors; avoid humor and jokes that may be 
misinterpreted. 
2.2 Teaching and training GSD 
Since GSD requires frequent communication and close 
collaboration [11], training in these areas should promote 
effective teamwork in virtual teams [5]. New attitudes and 
competencies that must be acquired to work effectively on a GSD 
project [18] include the following: 
• Communicating openly to generate trust [19]. 
• Facilitating clear communication to avoid misunderstandings.  
• Specifying responsibilities and how to get things done [19]. 
• Detecting when attention is drifting, and bringing the 
members back on track [11]. 
• Understanding the point of view of the other participants [19]. 
• Negotiating effectively and avoiding conflicts [20]. 
• Knowledge of cultural principles, customs and language [21], 
[22].  
• Information management, synthesis, analysis and critical 
reasoning skills [21]. 
Some universities provide training in GSD by replicating the 
conditions of real environments [23]. However, providing training 
on specific GSD skills requires reproducing accurate cultural and 
linguistic problems, which are difficult to systematically 
reproduce in educational settings [5]. 
2.3 Use of Simulation in Education 
Simulation is often used in Software Engineering educational 
courses as it helps to maximize the learner's transferability of 
academic knowledge to real-world settings [24]. As an example, a 
role-based collaborative learning approach is presented by De 
Lucia et al. [25]. 
Conversational agents that interact naturally with learners have 
also been applied in education. For example, Veletsianos et al. 
[26] examines the effective deployment of conversational agents 
in virtual worlds from the perspective learning technologies and 
engineering. 
Simulation and Virtual Agents seems well-suited to GSD training, 
since agents can play different roles and simulate people from 
different countries, which can help to reproduce difficult GSD 
situations. 
3. VENTURE 
VENTURE is a training platform that applies simulation, 
interactive drama, and Virtual Agents, to provide training focused 
on cultural and linguistic problems. VENTURE aims to provide 
appropriate training and feedback that incorporates both 
behavioural patterns and cultural norms. Simulations capture and 
reflect expert knowledge and experience, and lessons learned from 
the related cultural and GSD literature [6].  
The architecture of VENTURE is described in [6] and depicted in 
Figure 1. An e-learning platform is the main interface for the 
learners, through which they have access to the learning materials. 
After studying these materials, learners can participate in 
simulated chat and e-mail dialogs in the context of a predefined 
training scenario. Their performance during these simulations is 
automatically assessed by VENTURE, which provides access to 
their specific results in the evaluation area. 
 
Figure 1. VENTURE’s environment. 
The ability for instructors to design their own scenarios, rules, 
chat and email simulations is provided by VENTURE’s scenarios 
designer. Instructors can also access the e-learning platform to 
manage their courses and resources, assign training modules, and 
track the learners’ progress and self-evaluation. The main 
components of VENTURE are described in detail in the following 
sub-sections. For further details go to http://global.lero.ie/venture. 
3.1 Chat and e-mail simulators 
Maria (Virtual Guide)Raúl (Virtual Colleague)
Raúl: Nice to know it, I´m ok too, thanks
Maria: It will ease the conversation flow if you start with some neutral ice-breaking chat. For 
example, ask him about the weather and work life in general. It would seem too abrupt if you 
launched straight onto the problem
Sue (learner): how is the weather with you? It´s raining here
Raúl: It's been raining here all day, but we expect better weather tomorrow. I hope I get a chance 
to enjoy it!
Raúl: I wanted to talk to you about the plannification for the new test cases
Maria: 'Plannification' is a common mistake in Spanish, he wanted to say plan or schedule
Sue (learner): ok, go ahead, I would like to hear your plan
Raúl: The client needs the set of 40 test cases executed for the module M by the end of the 
month. Can you tell me what is the status of those test cases?
 
Figure 2. Chat Simulator interface. 
VENTURE can simulate synchronous (chat) or asynchronous (e-
mail) dialogs. In the case of the synchronous interactions, the 
learner’s task is to obtain as much information as possible within 
the time limit of the simulation, thus allowing additional training 
in time management skills. When a learner executes a simulation, 
VENTURE’s workflow engine loads the definition of the training 
scenario, and presents an introduction to the scenario, after which 
the simulation begins. Learner’s interact with Virtual Agents by 
means of a chatbot system [27]. The implementation of this 
system applies concepts of narrative drama, in the sense that 
interactions are made up of different phases in which specific 
topics are explored, and related conversational rules applied.  
An example of a synchronous interaction is presented in Figure 2. 
In this example, an English learner (Sue) plays the role of a 
software developer in a multinational company. 
The learner has to interact with the Virtual Colleague, who 
represents another developer from Spain called Raúl involved in 
the same project. During the simulation, VENTURE creates 
Raúl’s answers by applying the conversational knowledge defined 
for each phase of the conversation. Maria, VENTURE’s Virtual 
Guide, will advise and correct the learner in real time by applying 
the corresponding cultural and linguistic rules. The Virtual Agents 
are animated and so can also react by means of gestures. 
3.2 Scenario designer 
Instructors can create their own training scenarios using 
VENTURE’s Scenario Designer, which allows the instructor to 
define the training scenario to include: characteristics of the 
virtual agents involved, the duration of the simulation, and the 
title, and description of the simulation. Instructors can also add 
phases into the scenario. Furthermore, for each phase, specific 
rules can be assigned by introducing patterns that will be detected 
during the simulation. Instructors can also design templates that 
trigger the Virtual Guide to provide advice when a rule has been 
fired during an interaction with the learner.  
To further facilitate the definition of the training scenarios, 
instructors can retrieve cultural and linguistic rules from a 
database, which contains a set of predefined rules organized by 
their type.  Similarly, when the instructor creates a new rule, it can 
be added to the database and reused in the future. 
3.3 Automated assessment 
VENTURE automatically assesses learner’s progress by 
considering the rules fired during the interactions. Figure 3 shows 
a report indicating a student’s score. Students start with a perfect 
score of 100; if no errors are made throughout the interactions, 
their final score will be 100. Each rule contained in the scenario 
has an associated severity mark, indicating the score that will be 
subtracted if the user fires such a rule.  
The report includes information about the date and duration of the 
simulation, along with the number of times that the user gets stuck 
and has to skip a stage.  It also includes a final score and sectional 
results, detailing the scores obtained for each GSD skill that was 
addressed in the training scenario. 
 
Figure 3. Automatic assessment. 
4. RESEARCH METHOD 
The research objective of the study described in this paper is to 
evaluate the effectiveness of VENTURE in providing cultural 
training in GSD. The need for this evaluation arises from the 
complexity of GSD. Two aspects of training solution need to be 
evaluated: firstly, we need to know whether the simulated training 
environment is suited to real learning, and secondly, whether the 
application and content, based on rules and scenarios can deliver 
useful learning in GSD-related skills. As a consequence, the 
opinion and feedback of experts and potential users is needed 
before releasing VENTURE into real educational settings. 
The current study is part of a larger research approach depicted in 
Figure 4, which began with a set of systematic literature reviews 
to identify the issues and gaps in current approaches to cultural 
awareness training in GSD [2]. The next step consisted of 
designing VENTURE´s simulation platform and example training 
scenarios. A preliminary Expert Evaluation was conducted in 
order to get feedback on the initial architecture and proof of 
concept [28] (innovation and develop phase). This feedback 
informed the development of the Version one (phase 3 in Figure 
4), the first working prototype of VENTURE that can be used by 
actual learners.  
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Figure 4. Research method. 
Version one was used for Expert Evaluation 2 (Figure 4, phase 4), 
the Heuristic Evaluation described in this paper. The feedback 
from this evaluation, will, in turn, inform the development of 
VENTURE Version two by incorporating suggestions in design 
and content that experts recommend in this study.  Version two 
will then be used in an extensive field study designed to assess 
VENTURE’s effectiveness as a learning tool. 
We chose Heuristic Evaluation [29] as the method for the second 
Expert Evaluation in Figure 4. The Heuristic Evaluation method 
involves a small but varied group of experts representing different 
relevant fields of expertise. Using Heuristic Evaluation has the 
following advantages [30]: the application of recognized and 
accepted principles; intuitiveness; usability early in the 
development process; effective identification of major and minor 
problems; rapidity; and usability.  
A well designed Heuristic Evaluation has the advantage that a 
small number of participants can provide both a deep and broad 
assessment. Participants should represent experts and potential 
users, and come from varying disciplines [31]. Although there is 
no consensus as to the optimal number of experts required to 
evaluate a system, Hwang and Salvendy [32] indicate the ideal 
number of participants for this form of evaluation is between eight 
and twelve. 
4.1 Research setting 
As shown in Table 1, study participants were specifically selected 
from complementary disciplines: research (and teaching), and 
GSD practice. The sample was opportunistic in that participants 
were recruited through two main sources; firstly delegates were 
approached at the annual international conference for global 
software engineering (ICGSE) that comprises both practitioners 
and researchers, and secondly post graduates, doctorates, and 
professors who were researching in software engineering and 
based at the University of Limerick where solicited. Each 
participant was selected based on either their knowledge of GSD, 
or their knowledge of training, or their knowledge of tool 
building.  The sample therefore was stratified and opportunistic. 
Our sample of eighteen participants is slightly over the 
recommended number because we wanted to include three user 
groups.   
Table 1. Roles of the participants in our Heuristic evaluation 
Type of Participants 
Number of 
participants 
Percentage 
Researchers 7 39% 
Practitioners 3 17% 
Practitioners/Researchers 8 44% 
Total 18 100% 
As depicted in Table 1, eight of the participants (44%) classed 
themselves as practitioners and researchers, as they were involved 
in both fields. Moreover, three participants (17%) were purely 
practitioners and the other seven (39%) were purely researchers. 
Of the researchers, two are university professors who teach 
subjects directly related to GSD.  
Participants represented thirteen different countries: Argentina, 
Brazil, Finland, Germany, India, Ireland, Italy, New Zealand, 
Nigeria, Netherlands, Nepal, Pakistan and USA. The participants 
were selected by considering their availability and their 
experience in GSD. The average experience in GSD of the 
participants was 8 years. 
Table 2 summarises the size of the practitioner and 
practitioner/researcher participant’s company, the size of the IT 
department, and the number of countries usually involved in GSD 
activities. The companies represented are mostly large multi-
national organisations, typical in GSD. 
Table 2. Company characteristics of practitioner participants 
Company size IT dept size Countries involved in GSD 
100000 10000 5 
150000 130000 10 
4500 3500 9 
4500 3500 6 
18000 1000 20 
100 95 1 
 
The practitioner respondents included project managers, general 
managers, researcher (in two cases), marketing managers and 
quality and process managers; the headquarters of the companies 
were located in four countries: India, Finland, Brazil and 
Germany, providing a good east/west mix of experience. 
4.2 Survey procedure 
For this evaluation each participant used both the Chat Simulator 
and the Scenario Designer. Each participant spent approximately 
20 minutes using VENTURE, and then 10 minutes completing a 
short questionnaire containing both open- and closed-ended 
questions (see Appendix A). 
Prior to the actual trial, each participant was given a verbal 
explanation of the objectives of the evaluation. Then, the 
participant was given some background information explaining 
that during the simulation the participant would play the role of 
software developer, and that he or she would be required to 
interact with a virtual Spanish developer.  
Participants then executed a short training scenario using the Chat 
Simulator on their own. During the execution of the scenario, 
VENTURE produced its own automated assessment of the 
participant’s performance regarding the number of times a given 
rule was fired (which we later analysed to see where the learner 
made mistakes). During the simulation, the Virtual Colleague 
(simulating a native Spanish speaker) made some typical Spanish 
mistakes when speaking English. The Virtual Guide explained 
these problems to the participants and also corrected some of their 
incorrect interactions. For example, they were advised when they 
were too direct in addressing a problem.  
On completion of the Chat simulation, participants were shown 
VENTURE’s Scenario Designer. They were shown how the 
scenarios were defined by dragging and dropping actions, and 
how the rules were added. Participants examined the definition of 
the scenario that they had executed during the Chat simulation, 
including its settings and the rules that they had fired. Finally, the 
participants completed the questionnaire and provided their 
feedback on both the training and design elements of VENTURE. 
This included questions on user experience and future 
improvements that complemented the results obtained by the 
automated assessments that were also analysed. 
5. RESULTS 
This section reports on the results collected from our survey and 
from scores generated during the execution of the scenarios. 
5.1 Quantitative Results 
We analysed two sets of quantitative results; firstly those 
generated by VENTURE’s automated assessment facility from 
data collected during the execution of the training scenarios, and 
secondly results from the closed-ended survey questions that 
required the participant to respond using an ordinal Likert scale. 
5.1.1  Rules fired 
Table 3. Results of the evaluations. 
Parti-
cipants 
Rules 
fired 
Responses to questions (Q7.1-Q7.8) 
7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 
1 2 5 4 3 5 3 5 5 5 
2 1 5 3 3 2 4 3 4 5 
3 2 4 3 4 4 3 3 5 4 
4 2 4 2 3 3 3 4 4 5 
5 2 5 3 3 4 2 4 4 3 
6 2 4 3 3 3 4 3 3 3 
7 0 5 3 4 NA 5 4 4 3 
8 2 5 4 4 3 4 3 5 4 
9 1 5 5 5 4 3 5 5 5 
10 0 5 3 4 4 4 4 4 4 
11 0 5 4 3 3 2 5 5 4 
12 0 3 4 3 3 4 4 4 4 
13 3 4 3 3 5 5 4 5 4 
14 1 5 3 3 4 4 4 5 5 
15 1 4 4 2 3 4 4 4 2 
16 0 4 4 4 3 3 3 3 4 
17 4 5 4 4 4 4 5 5 4 
18 3 4 4 4 4 3 5 4 3 
Median 1.5 5 3.5 3 4 4 4 4 4 
 
Recall the example in Figure 2 in which the Virtual Guide 
provides feedback after detecting that the learner has used a 
wrong word in a certain context of the interaction. During the 
execution of the scenario, most participants made some 
interaction mistakes as detected by VENTURE, resulting in an 
intervention from the Virtual Guide to provide feedback. This 
feedback is triggered when a learner’s mistake causes one of 
VENTURE’s cultural interaction rules to fire.  
The aggregated results of these rule firings from the eighteen trials 
are summarized in the “Rules fired” column in Table 3. For 
example, participant 1 made two mistakes, causing two cultural 
interaction rules to fire.  
The results in Table 3 show that only four of eighteen participants 
managed to conduct the interaction without making an error. This 
suggests that even an expert would be challenged by the 
scenario’s level of difficulty. Most of the participants (twelve) 
made at least one mistake, causing at least one cultural rule to fire 
(as depicted in Table 3). No linguistic rules were fired owing to 
the participants’ high level of English. 
5.1.2 Evaluation questionnaire  
Table 3 also shows the participants’ responses to the closed-ended 
questions of the evaluation questionnaire, which they scored from 
1 (strongly disagree) to 5 (strongly agree). The Likert scale 
questions (which are a part of the larger questionnaire detailed in 
Appendix A) were designed to assess participants’ impressions of 
both VENTURE’s Chat Simulator and Scenario Designer, and are 
listed here: 
Q7.1: The Chat Simulator is easy to use 
Q7.2: The Chat Simulator can be used to train people to recognise 
linguistic differences in GSD 
Q7.3: The Chat Simulator can be used to train people to recognise 
cultural differences in GSD 
Q7.4: The Chat Simulator is effective in correcting learner’s 
mistakes (e.g. use of ambiguous language or inappropriate 
behaviour) 
Q7.5: The information in the final report provides learners with 
useful guidance – i.e. they can, given this information, 
reflect on how they can improve their linguistic and cultural 
communication. 
Q7.6: The Designer can highlight typical cultural and linguistic 
mistakes in GSD 
Q7.7: I enjoyed using the Chat Simulator 
Q7.8: Using a Chat Simulator is a good way to train individuals 
(as a concept) 
Median values of responses to each question shown at the bottom 
of Table 3 indicate that the participants’ assessment of 
VENTURE range from 3 (neutral) and to 5 (strongly agree); only 
a few (5) individual responses were below 3. This means that the 
overall perception of VENTURE is positive. 
The participants gave VENTURE high marks for ease of use 
(Q7.1), and most of them enjoyed the experience (Q7.7). 
Participants were also favorable of the feedback provided by 
VENTURE’s Virtual Guide (Q7.4) and assessment report (Q7.5). 
Further, they considered the scenario designer a potentially useful 
tool for designing cultural training scenarios (Q7.6). With few 
exceptions, participants felt that VENTURE is an effective 
approach to cultural training (Q7.8). 
Participants were not quite as confident of VENTURE’s overall 
potential for effective cultural training: the median response to 
Q7.2 regarding the platform’s potential for helping learners to 
recognize linguistic differences was slightly above neutral (3.5), 
and the response to Q7.3 regarding VENTURE’s potential for 
helping learners to recognize cultural differences was neutral (3).  
Questions 7.2, 7.3 and 7.4, 7.5 respectively may appear similar, 
but serve a different purpose. Questions 7.2 and 7.3 were 
designed to elicit responses on the perceived usefulness of the 
platform to generate valuable learning outcomes. Questions 7.4 
and 7.5 on the other hand, are aimed at discovering the 
effectiveness of the training scenarios (the stories used to teach 
new concepts). Responses to the second group of answers were 
more positive than the answers to the first group. This is not 
surprising since although participants were able to enhance their 
knowledge by using VENTURE, the participants observed that 
the robustness should be improved before application could be 
used in educational settings. The answers to the survey’s open-
ended questions, which are discussed in the next section, give 
some insight into why participants responded this way. 
In summary, the results of the quantitative results show that 
VENTURE is able to provide feedback that allowed participants 
to correct their interaction based on GSD rules. Moreover the 
experience of the participants was enjoyable. 
5.2 Qualitative results 
The remaining qualitative questions (1-6) and answers that were 
gathered through the questionnaire in Appendix A are 
summarized in this section. 
Q1. Do you think this training method can be effective in the 
accurate training of specific cultural and linguistic 
differences in GSD? 
Most of the ICGSE respondents who fired cultural rules answered 
positively to this question. For example, one participant wrote, “It 
seems to have the potential to be flexible enough to cover many 
aspects”. Another remarked that the Chat Simulator is interesting 
as complementary material although it could not be the core of the 
training method. One respondent who did not fire any cultural 
rules stated: “It is a good start but it would need more rules and 
enhancements”, although this respondent understood that the 
scenario is very limited in time, and a real scenario would have 
more semantic depth and deal with realistic problems. 
The opinions of one of the researchers was quite similar: “I like 
the way Maria (Virtual Guide) corrects what is going wrong… 
when I was too direct she pulled me up straight away. She was 
also quick to point out Raul’s (Virtual Colleague) incorrect use of 
words”.  
Q2. Do you think it would be feasible to train 
students/members of your university/company by 
applying this environment? 
Most of the respondents agreed VENTURE would be a feasible 
approach to train learners or members of their university or 
company. In the words of one of participant: “I could see it being 
used in classes by learners and it could help to train them in cross 
cultural inequity”. 
One ICGSE respondent thought the simulator would be more 
suited to company training than university education. The main 
reason for this is that he found it specific to the training of certain 
problems that can appear in the specific settings of each company. 
Another practitioner thought that it would be more useful if this 
training could be conducted with real learners in real time. 
However one of the aims of this type of training tool is that it tries 
to anticipate and prepare practitioners before any real interaction. 
Q3. What problems did you experience while using the Chat 
Simulator? 
An analysis of responses to survey question 3 indicates that most 
participants did not have any problems using the system during 
the simulation. One participant admitted that sometimes he did 
not know how to continue, but there were no great problems as he 
had the possibility to skip the phase rather than stall the training. 
Two participants attempted to challenge the tool and found some 
inconsistencies when they tried to be rude by using offensive 
words that were not taken into consideration in the scenario 
definition. Sometimes they received good advice from the Virtual 
Colleague, such as “Avoid using expletives. This type of language 
can be offensive”.  Other times, VENTURE failed to recognize 
some offensive words and therefore did not give feedback. 
One of them also tried to be very direct in communication, but 
during a phase of the conversation in which the scenario did not 
expect such a direct approach, because it was out of context. One 
of the users also expected to receive answers to questions that he 
posed which were not considered in the scenario definition.   
Another participant pointed out that the special words or 
expressions used to say the same thing can vary from one person 
to another and it is difficult to handle all of them.  
Q4. Can you suggest any point for improvement or new 
features that you would like to be implemented in the 
simulator? 
Two respondents who had interacted in a manner that was not 
taken into account in the design of the scenario, proposed 
automating the recognition of synonyms by using a thesaurus, and 
the recognition of language abbreviations was also suggested. For 
example, two different participants used the abbreviation “ws” to 
refer to “web service”, however, the scenario definition did not 
expect this abbreviation. 
A respondent suggested that when a rule is fired, more context 
information could be shown. For example, “when the Virtual 
Guide says that a particular Friday is a holiday in Spain”, she 
could give a list of public holidays in Spain that could let me learn 
something about Spain”. 
One of the respondents proposed allowing the learner’s mistakes 
to be run through again at the end of the simulation, and replaying 
them as a means to reinforce learning; he felt this would be 
especially applicable to university courses. This participant also 
suggested a global report that groups the common pitfalls 
committed by all the learners in the class this would be useful for 
the instructor in order to explain the most common problems that 
the learners in that class have.  
One respondent suggested providing more background 
information in the summary report that VENTURE generates at 
the end of a session, in order to reinforce learning, for example by  
explaining typical characteristics of the culture of the Virtual 
Colleague or giving more information about why certain rules 
were fired. 
Q5. Upon considering the training scenario in which you 
have participated, which other training scenarios do you 
think it would be interesting to design for the training of 
specific GSD problems or skills? 
The participants suggested the following kinds of training 
scenarios in answer to Question 5 of our survey: 
x The coordination of meetings to show differences in time 
perception.  
x Setting deadlines to train differences in perception of 
pressure or hierarchy. 
x Reaching the day of a deadline. 
x Starting a project (introducing people). 
x Dealing with a crisis. Dealing with serious problems in a 
project and conflict resolution. E.g. how to say that the due 
date will not be met. 
x Discussions between people with different competence 
levels. E.g. experts and new comers. 
x Notifying a failed acceptance test. 
x Querying an implemented feature that does not map onto a 
requirement as expected. 
x Obtaining information about specific technologies from 
experts. 
Q6. Can you suggest any point for improvement or new 
features that you would like to be implemented in the 
Designer? 
One of the respondents who challenged the Chat Simulator by 
using inappropriate language, suggested including a protocol in 
the Designer that could be used to detect inappropriate 
interactions during the simulations. The possibility of providing 
multiple paths in the timeline of the simulation was also 
suggested. Students could therefore choose the course of the 
interaction by means of their answers, thus making the 
conversation more dynamic, from the point of view of one of the 
respondents. Other minor ideas, such as increasing the number of 
avatars in order to cover a wider range of cultures in the 
simulations, were also suggested. 
6. DISCUSSION 
We set out to assess the effectiveness of VENTURE to provide 
cultural training in GSD. In this section we discuss how our 
empirical evaluation helps in this assessment. 
For ease of analysis, we divide the discussion into identifying 
strengths and weaknesses of VENTURE. Particularly, we examine 
technical aspects (such as usability, development and 
architecture), and content aspects (such as the underlying depth of 
the training deployed, accuracy of cultural rules and usefulness of 
the scenarios). 
We complete this section with a summary of improvement ideas, 
and educational outcomes. 
6.1 Strengths of VENTURE 
For the most part participants managed to navigate through the 
training scenario without intervention from the VENTURE 
researchers. Also in each case, VENTURE generated an 
assessment that reflected the scores accurately of each participant. 
This indicated that the usability and technical application is at 
least at a standard suitable for a prototype, and did not detract 
from the focus of the evaluation, which was to test whether the 
tool can be used to impart learning in culture and related GSD 
interactions. 
The researcher participants liked the idea that VENTURE can 
provide independent and customized training focused on specific 
problems in GSD. In their words: “When a developer confronts a 
global project for the first time, he can suffer from stress and fear 
of failure … being able to practice beforehand and learning how 
to interact can reduce this problem during the initial stages of the 
project”. 
In terms of learner experience, both the practitioners and 
researchers felt that the use of the Chat Simulator is similar to any 
other chat application. Therefore they found the environment 
familiar and easy to use. The use of Virtual Agents is seen as a 
good option to simulate GSD settings and provide learners with 
feedback. One practitioner indicated that when interacting with 
the Virtual Colleague, learners are not going to react in the 
exactly same way that they do with real people, but agreed that 
Virtual Agents are perfectly valid for teaching purposes.  
The complete learning environment was valued as it minimizes 
the instructor’s workload as VENTURE reduces time required to 
organize courses, involve experts, assess learners, compared with 
traditional methods. The flexibility of the training to be tailored to 
a specific culture’s needs was seen as one of the tool’s strong 
points. Participants felt it would be feasible to apply the tool in 
educational environments as well as industry training.  In support 
of this idea, they suggested a broad set of training scenarios.  
6.2 Weaknesses of VENTURE 
Since the participants were aware they were evaluating a 
prototype, they found very little to criticize in terms of the 
usability or technical application. The weak points reported were 
mainly concerned with VENTURE’s content. To enable training 
in a wide variety of skills and to tailor that training to the 
individual learner’s needs would require extending the current 
number of training scenarios. Also, it would require more rules. 
Another problem was that the time required to create new training 
scenarios should be as short as possible, which would require a 
larger set of rules in the databases. 
Finally, some participants also pointed out that the special words 
or expressions (used in scenarios to say the same thing) can vary 
from one person to another, as well as from one culture to 
another. They recognized that it would be difficult to handle all of 
these since they are context dependent (i.e. a thesaurus or library 
of synonyms would not be sufficient to capture the semantics). 
However, extending this part of the knowledge base should be 
considered to improve the robustness of VENTURE. 
6.3 Ideas for improvement 
After using the environment, participants suggested the following 
points, which will form part of the improvement effort:  
Technical improvements 
x Improve the usability of the Scenario Designer by 
automating some of the tasks related to the management of 
the rule database. 
x Implement the automatic recognition of synonyms and 
abbreviations during the interactions. 
x Support for the automatic detection of inappropriate or 
offensive interactions. 
Content improvements 
x Improvement of the final report in order to provide more 
detailed information about the specific problems that the 
learner had during the simulation.  
x Implement the database of cultural and linguistic problems 
database, in addition to the e-mail simulator. 
x Create a set of realistic training scenarios by considering 
realistic GSD problems. 
Include a library of synonyms based on similar expressions as 
well as special words that are context dependent. 
6.4 Educational outcomes 
The analysis of the information gathered in the evaluation process 
resulted in new ideas from a training and learning perspective. 
One of the advantages of a simulated environment is that can 
include just-in-time features [7]. VENTURE takes advantage of 
this by automatically generating a final report immediately after 
the execution of a training scenario. The report shows where the 
learner had problems in the interaction (for example was too 
direct in the conversation). This report can be extended to include 
additional material. For example, videos and advice relating to the 
skills that the learners need to improve can be provided based on 
their performance. 
VENTURE provides independent assessment; in this way the 
learner does not need to expose their weaknesses publicly. 
Assessment is an important success factor [33] and can motivate 
the learner to improve. VENTURE aims to provide accurate 
assessment and to this end, future work includes defining an 
accurate procedure for the automatic evaluations and learners’ 
self-assessments. The objective is not only to evaluate the 
learners’ performance but also to determine to what extend the 
learners improved their GSD skills. 
The research literature is rich in generalisations, and the GSD 
research falls into this category. This is of course useful when 
trying to understand general trends. However for training 
purposes, and designing scenarios, we need highly context 
specific examples of problems and solutions.   Our related work is 
therefore to derive patterns (reusable, implementable solutions) 
from empirical research and practitioner stories and experience 
reports. Therefore, with the objective of facilitating the generation 
of a rich set of training scenarios, we have developed a 
community website (http://global.lero.ie/community).  
Researchers and practitioners with GSD experience can now 
collaborate by contributing GSD patterns and scenarios.  In this 
way realistic GSD scenarios will be gathered in a way that can be 
used to design new training scenarios that are incorporated into 
the VENTURE training platform. 
7. LIMITATIONS 
With regard to construct validity, the two evaluations conducted 
in this research were focused solely on the Chat Simulator and the 
Scenario Designer. Future evaluations are planned to test 
asynchronous interactions. 
The training scenario used in the evaluation did not consider 
specific problems of the learner’s culture, since it was oriented 
towards participants at an international conference in which 
multiple cultures were involved. Another limitation of this 
training scenario is related to the time constraints, as we needed to 
evaluate the tool without disturbing the participants too much. 
With regards to internal validity, since the participants handed 
their responses directly to the authors of the study, we are aware 
there may be some bias in how participants answered the 
questions. However, we also have the automated assessment, 
generated by VENTURE that does not require any intervention 
from the authors or the learners. 
8. CONCLUSIONS AND FUTURE WORK 
In this paper we have presented a new form of cultural training 
tool. VENTURE applies simulation to GSD training in order to 
provide a means to systematically reproduce GSD scenarios which 
are difficult to emulate in traditional training methods. We have 
applied the idea of interactive dialogues using embodied agents 
with which learners can discover the behavior and characteristics 
of people from other cultures. Being able to interact effectively 
with people from different cultures is particularly important in 
GSD [34]. 
In this paper, we presented an overview of VENTURE and its 
objectives which is to provide training in culture, especially 
relating to GSD settings. We detail an evaluation we conducted 
with 18 GSD experts coming from both industry and academia. In 
our evaluation we focused on whether VENTURE has the 
potential to improve practitioners’ interactions with colleagues 
from different cultures. Our evaluation was based on a survey that 
included qualitative and quantitative questions. We also looked at 
the automatic reports that were generated after each participant 
interacted with the platform. In this way we gathered rich data that 
can inform us of the platform’s strengths and weaknesses, and 
how well it meets its objectives. 
Results of the evaluation indicate that VENTURE is easy and fun 
to use, and has the potential to be an effective tool for training in 
effective communication in a multi-cultural setting.  However, the 
participants responses and suggestions make it clear that, to 
achieve this potential, VENTURE must be enhanced with a richer 
set of training scenarios, and deeper knowledge of linguistic and 
cultural   
Heuristic Evaluation proved to be an excellent approach for 
evaluating the platform. The diversity of the population 
participating in the evaluation, comprising researchers, 
practitioners, and teachers, provided diverse opinions focused on 
different aspects of the VENTURE approach, such as the user 
interface, its usability, effectiveness for training in cultural and 
linguistic problems in GSD, and its applicability in university 
classes and companies. The analysis of the results suggests that 
the main objectives of the tool may be fulfilled as new scenarios 
are added and existing scenarios are elaborated.  
As such, we advocate conducting Heuristic Evaluations of new 
approaches involving software tool development early in 
development lifecycle (as soon as a working prototype is 
available). Heuristic Evaluations do not require large numbers of 
participants providing you ensure that amongst them you include 
your core users, and related experts. In this way major gaps can be 
identified that need to be addressed before a full blown, resource 
hungry field evaluation. 
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APPENDIX A: Questionnaire used in the 
evaluation 
Q1. Do you think this training method can be effective in the 
accurate training of specific cultural and linguistic 
differences in GSD? 
Q2. Do you think it would be feasible to train students/members 
of your university/company by applying this environment?  
Q3. What problems did you experience while using the Chat 
Simulator? 
Q4. Can you suggest any point for improvement or new features 
that you would like to be implemented in the simulator? 
Q5. Upon considering the training scenario in which you have 
participated, which other training scenarios do you think it 
would be interesting to design for the training of specific 
GSD problems or skills? 
Q6. Can you suggest any point for improvement or new features 
that you would like to be implemented in the Designer? 
Q7. Please, indicate your opinion as regards the following 
points: 1 (strongly disagree), 5 (strongly agree):  
Q7.1: The Chat Simulator is easy to use 
Q7.2: The Chat Simulator can be used to train people to 
recognise linguistic differences in GSD 
Q7.3: The Chat Simulator can be used to train people to 
recognise cultural differences in GSD 
Q7.4: The Chat Simulator is effective in correcting learner’s 
mistakes (e.g. use of ambiguous language or 
inappropriate behaviour) 
Q7.5: The information in the final report provides learners 
with useful guidance – i.e. they can, given this 
information, reflect on how they can improve their 
linguistic and cultural communication. 
Q7.6: The Designer can highlight typical cultural and 
linguistic mistakes in GSD 
Q7.7: I enjoyed using the Chat Simulator 
Q7.8: Using a Chat Simulator is a good way to train 
individuals (as a concept  
Q8. Nationality, Q9. Experience, Q10. Position 
For practitioners only 
Q11. How many years have you worked in the Software Industry? 
Q15. What is your current role?, Q13.  Size of company?, Q14.  
Size of IT dept?, Q15. No. of countries involved in GSD
 
